Fifty of 52 patients with cholesterol gall bladder stones were treated with methyl tertbutyl ether. In 48 of 50 (96%) patients the stones dissolved after an average interval of 9*5 hours. Mean stone size was 1-7 cm (0.5-3.3 cm), mean stone number was 14-6 (1-70). Twelve patients (24%) complained ofnausea, a burning sensation, or vomiting. In one patient bile leakage occurred and another suffered haematobilia (4%). The puncture set was improved, and a special basket was developed to extract stones that had escaped into the cystic duct. To prevent bile leakage or haemorrhage from the incision channel, a tissue adhesive was injected into the channel or ceruletid was administered subcutaneously before removing the catheter to induce contraction of the gall bladder. Thus we were able to treat 44 patients without any complications. Nausea and vomiting could be reduced if the treatment time was kept short and the perfusion volume was as low as possible. Methyl tert-butyl ether treatment is a successful treatment of gall bladder stones with few complications.
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In 1985 Thistle's group introduced direct gall stone dissolution with methyl tert-butyl ether. 2 The gall bladder is punctured percutaneously and transhepatically via the gall bladder bed under fluoroscopy. The puncture is technically easy and the treatment is speedy and inexpensive. There are, however, four hazards associated with percutaneous transhepatic litholysis:
(1) The gall bladder wall may be injured opposite the puncture site, either by the needle or the plastic introducer.
(2) Haematobilia may develop3 if a large vessel is punctured in the gall bladder bed.
(3) When the catheter is removed at the end of treatment, a bile leakage or a haemorrhage at the liver surface may develop. 4 (4) Stone impaction may occur in the cystic duct during perfusion.
Besides these complications there are other undesirable side effects such as nausea, gas problems, vomiting, or abdominal discomfort.
We have now treated 50 patients with cholesterol stones of the gall bladder with methyl tertbutyl ether and have learned to prevent the above mentioned problems, or at least to cope with them. We report our experience. Table I . In five of the first 15 patients the gall bladder was very slender. Because of this the pyramid-shaped needle tip pressed the wall in the area of the gall bladder bed up to the contralateral wall. In two patients the needle even protruded into the contralateral wall before it penetrated. The same happened with the introducer. From patient 16 onwards therefore we used a needle with an oblique cut and a better introducer, slanted at its tip at an angle of 300 (Angiomed, Karlsruhe, FRG). These instruments were used successfully on 35 patients. With the use of the oblique cut needle, puncture of the gall bladder was especially easy when the wall was thickened. The slanted introducer cannot injure the gall bladder wall and the guide wire propelled through it is immediately bent into the gall bladder lumen when leaving the introducer tip. (2) Just after insertion of the catheter a haematobilia developed in patient 8 (Fig 1) . We aspirated blood for 3 5 hours via the perfusion catheter. At the same time a large clot formed in the gall bladder. After perfusion with an 0 9% (Table II) and 0 9% saline the gall bladder isfree and the stones have been dissolved with methyl tert-butyl ether.
bladder, and a hollow needle is inserted via the wire into the channel of the liver. Tissucol, in an amount corresponding to the idle space of the needle, is carefully injected into the hollow needle. After 20-30 seconds the sticker is viscous and may be deposited under fluoroscopy anywhere in the incision channel (Fig 4(a) and (b) ), in the case of treatment of a haematobilia, for instance, in the gall bladder bed. By depositing multiple plaques, the entire channel may be occluded. The sticker must be allowed to congeal in the hollow needle, in its liquid state it would flow through the incision channel into the gall bladder and provide a nucleus for new stones.
To prevent a bile leakage we used a different method from patient 7 EDTA=ethylenediaminetetra-acetic acid. Figure 3 : Patient 4. The catheter has been removed, and bile mixed with contrast medium (arrow) has followed the tip ofthe catheter through the incision channel. GB =gall bladder.
GB
easily introduced through the 5 FG introducer and will move impacted stones (available from Pauldrach, Garbsen, FRG). Adverse reactions to methyl tert-butyl ether treatment such as nausea, vomiting, gas, a burning sensation, or tenderness can easily be reduced or even prevented if the catheter is placed early in the morning and, if possible, removed on the same day after treatment. Complaints will increase if the catheter is left in the gall bladder for two days. So that methyl tertbutyl ether does not flow into the gut, the perfusion volume should not exceed an amount which just envelops all the patient's stones. Usually, 10 ml of methyl tert-butyl ether are sufficient as a maximum individual dose. After four to six hours, when the stones have reduced, the catheter position must be checked. Thus, we can reduce the perfusion volume, which prevents side effects. If these recommendations are taken into account, administration of antiemetics or analgesics can be completely avoided.
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